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Abstract 
The main focus of this paper is describe the Mind.Care’s occupational health component, developed in the context of the 
project TICE.Healthy, which is composed by a set of activities of cognitive training whose development was framed by a 
careful definition of user profiles, cognitive domains that should be stimulated and the brain training activities themselves. 
After describing a typical cognitive activity experience, we will present our platform for cognitive stimulation, 
maintenance and rehabilitation, and the expected results. This platform will enable health professionals and experts to 
define and customize therapeutic intervention programs for cognitive rehabilitation or maintenance, relevant to multiple 
types of cognitive disorders and with a set of activities that are tailored to the difficulties and needs of each patient. 
The system we are developing aims to be an important contribution to healthy aging, based on scientific knowledge and 
professional development. 
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1. Introduction 
Increased life expectancy and falling birth rates are striking demographic changes over recent decades in 
developed countries, reflecting a worrying trend of an aging population. 
In a global analysis, the number of people over 65 years of age increased from about 10 to 17 million, in 
1900, to 342 million in 1992 and is expected to reach around 2.5 billion (20% of total population) by 2050 [1]. 
We can see that the Portuguese population is also aging at a considerable rate. Our average life expectancy 
increased from 66.7 years for females and 61.1 years for males in 1960 to 82.2 and 75.9 years, respectively, in 
2007 [2]. 
Recent projections indicate that Portugal will continue the aging trend, with 398 seniors for every 100 
young people in 2050, more than triple the number for 2009 [3], and that the elderly will  represent more than 
32% of the Portuguese population in 2060 [4]. 
Cognitive impairment and dementia are the major health issues among older people. By consensus, age has 
been considered as a major risk factor for developing dementia, including Alzheimer's disease (AD) [5–8] and, 
more recently, Mild Cognitive Impairment (MCI) [9]. Numerous epidemiological studies confirm that the 
incidence rates of AD significantly increases with age and the prevalence rates have revealed a pattern roughly 
exponentially, doubling every five years after age 60, with a prevalence rate of close to 0.7% to 60 years and 
38.6% at 90 years[5, 10-12]. 
Within a century following the first clinical description of AD, there is an abrupt increase in the number of 
cases of dementia in the population, it is estimated that there are currently 24 to 25 million affected people 
worldwide, with about 4,6 million new cases appearing each year (one new case every 7 seconds) [10,13]. It is 
estimated that the number of patients with dementia will double every 20 years, approaching the 42 million 
mark in 2020 and reaching 81 million by 2040, in the absence of effective treatments or preventive strategies 
[10]. In Portugal, it is estimated that there are approximately 153.000 patients with dementia [14]. The serious 
impact of the aging population and specifically of the AD in health-care systems worldwide [15, 16] and the 
dramatic projections for the coming years [10, 13], also expected in the Portuguese population, stress the need 
for new effective strategies able to address with this scenario. 
 
1.1. The importance of cognitive stimulation 
With aging, the ability to receive, process and remember information tends to deteriorate. Healthy aging 
and stimulation of the various cognitive skills is clearly a way to mitigate this situation. Numerous studies 
clearly prove that older people, with a lifestyle which includes intensive cognitive stimulation, have a better 
global cognitive functioning, have a greater ability to think and tend to delay the onset of cognitive decline 
[17, 18]. 
Frequent cognitive activity protects and slows cognitive decline because it stimulates different parts of the 
brain involved in memory and information processing, making them more efficient and resilient. The resultant 
increase in the number of brain cells and the connections between them contribute to a greater cognitive 
reserve and reduces the risk of dementia. 
Several studies have confirmed the increased risk for the development of dementia in patients with mild 
cognitive impairment (MCI). Currently, recent studies reporting incidence rates of MCI close to 6.4% [19] and 
prevalence rates about 16% [20]. Furthermore, longitudinal studies show a high rate of conversion in these 
patients to dementia of about 15% per year, compared with a rate of 1-2% in the control subjects; after 6 
years, some 80% of these patients have a diagnosis of dementia [21]. In this context, the MCI phase is the 
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ideal target for implementation of stimulating activities and cognitive training, allowing early intervention in 
times of incipient cognitive decline and reducing its severity. 
In cases of dementia, the continuity of physical and mental exercises has a significant positive incremental 
effect on the well-being of the patients, providing a distraction from the disease and helping them to focus on 
the positive side of life. Several studies show that, even if the evolution of dementia is not completely curbed, 
there are still social benefits and an improved quality of life. In the particular case of AD, studies have proved 
that mental stimulation and cognitive training help to maintain and improve cognitive abilities and the self-
reliance of patients. 
Currently, it is estimated that each year, an Alzheimer's patient has lost an average of 3 points, as measured 
by an MMSE (Mini Mental State Examination). In the study by Carpe Diem in 2007, during which 47 patients 
with neurodegenerative diseases received a therapeutic program over the year, showed that they gained 0.12 
points on average per year. 
Regular cognitive maintenance proves to be effective in preserving the various cognitive skills (e.g. 
memory, attention, language and executive function) and overall cognitive performance. 
2. Cognitive activities 
Following any brain damage, cognitive disorders, in particular memory deficits, are common in patients 
and have a major impact on their lives and those of their caregivers. 
Given the small number of platforms targeted at cognitive training, specifically for the Portuguese 
population, it is a matter of some urgency to create and encourage those activities that can best help experts in 
the field of neuroscience to stimulate, rehabilitate and maintain the various cognitive functions of their 
patients. 
2.1. User profiles 
These activities, their degrees of difficulty and progress metrics have been defined according to the 
different user profiles. Each user profile is intended for individuals with different levels of cognitive 
impairment in the continuum between the cognitive changes due to normal aging (Healthy Profile) and 
clinical conditions of mild cognitive impairment (Light Profile). 
The Healthy Profile is applicable to all healthy adults and seniors who wish to enhance their cognitive 
skills through cognitive training. 
The Light Profile will include all adults and seniors who have mild cognitive impairment, clinically 
significant, non-normal to the aging process but insufficient for clinical diagnosis of dementia. This profile is 
designed for all patients with a clinical decline beyond that expected for age and education of the individual 
and which may precede various clinical conditions, particularly but not exclusively dementia diagnosis. 
Each activity will always be presented with a level of increasing difficulty (variable in each of the profiles) 
and accompanied by simple guidelines to follow. 
2.2. Cognitive domains 
Cognitive domains which will be stimulated by the activities of cognitive training considered in the 
Occupational Health Platform are: 
• Memory - Memory is a cognitive function of utmost importance for the functioning of the human being; it 
is essential for survival and fundamental for the relationship of the individual with the environment. 
Memory is involved with building behavior patterns and performance in general; it affects the social and 
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cultural aspects of the individual’s personality.  Memory is the cognitive function that allows the individual 
to record, encode, decode, consolidate, hold, store, retrieve, and recall information. 
• Attention - Attention is responsible for carrying out the process of selection of information that reaches 
the nervous system and is a central mechanism of control that facilitates cognitive processing. It is the filter 
by which we decide what is important and what is not, when considering all the many and varied stimuli 
received by our senses. 
• Language - Although communication is not exclusively a verbal process, the language cognitive function 
normally refers to verbal communication. The concept of language is the combination of words to 
communicate ideas. Both speech and writing are processes in which the individual selects known words 
and organizes them in a given context and within the grammar of the language. Verbal language includes 
the skills of oral expression, listening comprehension, written expression and reading comprehension. It 
has several components, such as phonological processing, syntax and semantics, and even the ability to 
articulate the words. 
• Executive Functions - Executive functions have often been defined as the set of higher cognitive 
functions, responsible for the control of cognition and regulation of human conduct. Through a number of 
different cognitive processes, which associate behaviors, emotions and more complex cognitive factors 
(moral concepts, social rules, principles of justice, emotional aspects, prior experience, knowledge, etc.), 
the executive functions allow the establishment of goals, problem solving and planning more complex 
behaviors that are effective, creative and socially acceptable. 
• Visuospatial abilities - Spatial perception represents the highest level of visual processing performed by 
the brain and refers to the ability of visual perception of objects and the spatial relationships between them. 
It represents a set of cognitive skills used to analyze and understand the surroundings in 2D and 3D. This 
cognitive function is implicated in numerous daily activities and their decay leads to significant losses in 
basic day-to day skills. 
2.3. Cognitive activities 
Each cognitive activity has an introduction (e.g. name of the activity, cognitive domains to stimulate, the 
level at which the user is located), a brief presentation, the proposed objectives and is accompanied by a 
demonstration. 
Before beginning an activity, the user has access to the different levels of difficulty available, and can refer 
to the parameters that vary between them. 
In performing each activity, the user receives instructions on how to proceed. 
At the end of the activity, the user always has access to an evaluation of performance and may consult, 
where appropriate; responses are marked as correct or incorrect, where applicable.  
3. The cognitive activity “Spot the differences” 
In this activity, two seemingly identical pictures are presented simultaneously. The participant must 
identify and flag the differences between the two images. As the level of difficulty increases, the number of 
differences increase and these differences become less and less apparent. Additionally, at lower levels of 
difficulty, images specifically designed for the activity are used, while higher levels of difficulty use images 
from real situations. 
This activity involves predominantly attentional capacities. The task of finding differences between two 
seemingly identical images implies a flexible mediation between concentration, inhibition of distraction and 
the ability to shift consciousness from one focus to another. Through the attentional cognitive processes, there 
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is a selection of relevant stimuli to perform a comparative analysis of the details of the figures, while 
irrelevant information is inhibited, i.e. the various aspects of the images that are not different.  
 
Fig. 1. Mind.Care - The cognitive activity “Spot the differences” 
3.1. Graphics design and development 
During the specification phase, functional mockups were designed with the main objective to ensure that 
all users will be able to simply and accurately manipulate all interface and navigation components of 
cognitive training activities. 
General usability guidelines were also defined to ensure that all interface components were designed so 
that users of all ages can understand them, even if they have vision impairment or cognitive disabilities. 
A library of simple icons, easy to understand and appropriate to all main actions, was created. 
To guarantee good readability and increase legibility, different typefaces were tested to select those fonts 
which were best suited to complement the icons and ensure clarity.  
A contrast analyzer, was also used to check the combination of colors, based on the requirements of the 
WCAG 2, ensuring there is sufficient contrast between foreground and background elements. 
Following analyses and development of these requirements, the base interface was designed for use in all 
activities. 
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4. A platform for cognitive stimulation, maintenance and rehabilitation 
The platform for occupational health Mind.Care is focused on stimulation, maintenance and cognitive 
rehabilitation of seniors. This platform will provide a range of brain training activities that stimulates several 
cognitive functions, including: memory, attention, language, executive functions and visuospatial abilities. 
4.1. Activities 
The identification of activities to develop cognitive training involved two levels of analysis: 
• Level I - Analysis of the type of activities commonly used in tests of neuropsychological assessment and 
neuropsychological rehabilitation trainings. The neuropsychological tests and rehabilitation trainings with 
psychometric studies constitute a source of relevant information that enhance the content and construct 
validity of the activities for each cognitive domain. 
• Level II - Analysis of activities available on international platforms with similar focus. This analysis 
resulted in 11 cognitive training activities, already developed, which require the ability to perform tasks 
such as mental calculation, abstract reasoning, planning and problem solving, maintenance and control of 
attention, comparative analysis, visual processing, spatial processing, visual perception, working memory 
(short-term), visual memory, motor planning, performance monitoring, immediate and deferred recognition 
of stimuli and motor programming. 
4.2. Services 
The platform for occupational health Mind.Care will provide a set of services that will: 
• Allow health professionals and experts to define and customize the therapeutic intervention programs for 
cognitive rehabilitation or maintenance, specific to various types of cognitive disorders, by selecting 
multiple activities that meet the needs and difficulties of each patient; 
• The activities suited to different needs of stimulation / maintenance / rehabilitation of various 
neurodegenerative diseases, which can stimulate various cognitive functions including memory, attention, 
language, executive functions, spatial perception; 
• Enable health professionals and experts to monitor and measure the  performance and clinical evolution of 
each patient; 
• Allow any healthy senior the access to stimulating activities and cognitive training. 
4.3. Expected results 
It is intended that the services of Occupational Health supported by our platform will: 
• Assist users in understanding the healthy state of patients’ brain skills and provide training activities for 
brain stimulation of these same skills. 
• Encourage and assist users with clinical profiles to remain active and busy, contributing to their well-being 
and improving their quality of life; 
• Stimulate the attention of users and encourage them to run the activities; 
• Contribute to the minimization of moments of boredom, frustration and alienation; 
• Be adjustable and customizable to the type and stage of the disease of the users with clinical profiles, their 
characteristics and consequent limitations; 
• Require repetition and continuity; 
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• Encourage the development of specific skills and enhance capabilities, rather than introducing additional 
difficulties; 
• Increase self-esteem and encourage a positive attitude; 
• Contribute to greater autonomy for users with clinical profiles and a closer connection / relationship with 
their caregivers and close relatives; 
• Assist the scientific community in the early diagnosis, prognosis, maintenance and monitoring of patients 
throughout the various stages of dementia; 
Fig. 2. Mind.Care - Activities 
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5. The project Mind.Care 
The PPS (Project, Product or Service) named Mind.Care is framed in the mobilizing project TICE.Healthy. 
This project, according to the mission and goals of the main TICE.PT, is aimed at enhancing the contribution 
of Portuguese companies and organizations in global markets of the strategic area "Health and Quality of 
Life”. 
TICE.Healthy, where MediaPrimer (www.mediaprimer.pt) is the leading partner, represents a collaborative 
initiative of Portuguese companies and entities of the Scientific and Technological Sector for the development 
and marketing of innovative products in the field of e-health. 
The Mind.Care project aims to provide services, equipment and aids for the relatives, caregivers and 
healthcare professionals of persons affected by dementia diseases. The goal is to improve the quality of life 
and well-being of people suffering from Alzheimer’s and Parkinson’s diseases, while at the same time 
significantly reducing the cost of treatment and follow-up of these patients. All is intended to be achieved 
through the use of a system supported by internet and mobile communications technology. 
The services proposed for the project include: 
• A specific tool to address the effects of Alzheimer’s and Parkinson’s diseases; 
• Daily monitoring and behavior analysis; 
• A social network focused on these diseases; 
• A set of activities focused on occupational health; 
• A voice-activated interface to make the interaction with the system as natural as possible. 
6. Conclusions and future work 
The development of the Platform for Occupational Health, named Mind.Care, is being developed with 
professional input at all levels. The Centre for Neuroscience and Cell Biology (CNC) of the University of 
Coimbra provides the scientific support and MediaPrimer is responsible for the design and implementation of 
the platform, in its various aspects, from graphic design to technological solutions. 
In the near future it will commence validation of the activities that will: 
• Be carried out through a pilot study with clinical groups who underwent a comprehensive 
neuropsychological assessment and complete clinical evaluation, either at the beginning or at the end of the 
validation period; 
• Perform psychometric and clinical validation studies, in order to confirm that the several activites of 
cognitive training are appropriated and useful both user profiles. ; 
• Evaluate the improvement capacity; 
• Evaluate the preventive capacity through a longitudinal study; 
• Evaluate the acceptance and interaction from users. 
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